Imaging of human metaphase chromosomes by atomic force microscopy in liquid.
Human metaphase chromosomes were observed using an intermittent contact mode of atomic force microscopy (AFM) in a phosphate-buffered saline solution to clarify their conformation close to that in the physiological state. In the AFM images in liquid, symmetric alternating ridges and grooves were evident on their surface of the paired sister chromatids. The number of the ridges and grooves were rather specific to the type of the chromosome. The structural changes of chromosomes caused by trypsin treatment were also directly observable using AFM in liquid. These results suggest that the intermittent contact mode AFM is useful not only for analyzing the structure of chromosomes in a liquid condition but also for studying the effect of chemical treatments on chromosomes in relation to their structural changes.